Envioronmental concerns by use of chemical pesticides have increased the need for alternative method in the control of plant-parasitic nematodes. Biological control is considered eco-friendly and a promising alternative in pest and disease management. A wide range of organisms are known to be effective in control of plant-parasitic nematodes. Fungal biological control is a hopeful research area and there is constant attention in the use of fungi for the control of nematodes. In this review, plant-parasitic nematodes with reference to soils and biological control and nematophagous fungi are dicussed.
Introduction
Nematodes, water-filled pore spaces in the soil where organic matter, plant roots, and resources are most plentiful, are microscopic, worm-like organisms that inhabit water films. nematode, most abundant in the upper soil layers, generally ranges from one to ten million individuals m -2 (Peterson and Luxton, 1982; Lavelle and Spain, 2001) . Nematodes which contribute to various functions within the soil system can improve nutrient mineralization such as a N immobilization (Ferris et al., 1998) while some of them generates diseases in plants (Koenning et al., 1999) . Biological control is an environmentally sound and effective means of reducing or mitigating pest and pest effects through the use of natural enemies whereas chemical methods ,serious hazard to the ecological balance in the course of time, have been mostly used to control nematodes. Therefore, biological control agents are considered as important methods on the field of Nematode management (Sharon et al., 2001) .
Numerous microorganisms are known as antagonists of plant-parasitic nematodes (Poinar and Jansson, 1988) but most interest has been focused on nematophagous fungi, especially those that restrain their hosts with specialized traps (Kerry, 1990) . Since the discovery of nematode-trapping fungi (Linford and Yap, 1939) , a lot of study about nematophagous fungi had been conducted and still has been carrying out for nematocidal agents. In this paper, recent advances in the field of biological control of plant-parasitic nematodes with nematophagous fungi will be evaluated.
Soil condition for plant-parasitc nematodes
The nematodes existed for an estimated one billion years become one of the most ancient and diverse types of animals on earth (Wang et al. 1999) . The first described plant parasitic nematodes were discovered in wheat seeds (Needham, 1743) . The total classification system of nematoda is as shown in Figure 1 .
Plant-parasitic nematodes which are too tiny to be distinguished without a microscope develop through 6 stages -an egg stage, 4 juvenile stages, and an adult stage. It is known that the root knot nematode survives each season primarily as eggs in the soil (Perry, 2010) .
High nematode density are generally discovered in moist and sandy soils because they contain plentiful pores large enough to accommodate the swimming activities of these highly mobile creatures. The nematodes survive by coiling up onto a cryptobiotic or resting state when the large soil pores are dehydrated. In semiarid range lands, nematode activity has been shown to be largely limited to the first few days after each rainfall that awakens the nematodes from their cryptobiotic state (Brady and Weil, 2003) . Plant-parasitic nematodes can live in soils over wide ranges of pH so some of them can actually be employed as biological indicators of low pH soils (Werner et al., 2009 ).
Fundamentals of biological control and exploitation of nematophagous fungi
Biological control of pests in agriculture is a method of controlling pests that relies on predation, parasitism, herbivory, or other natural mechanisms. It can be an influential component of integrated pest management (IPM) programs. Parasitoids are species whose maturity develops on or within a single insect host, ultimately killing or lethally infecting the host. Pathogens such as bacteria, fungi, and viruses are infection-causing organisms, and kill or weaken their own host and are relatively particular.
Nematologists have identified natural enemies with various mode of action similar to those currently investigated by plant pathologists for the control of soil-borne diseases. Several organisms that are effective as natural enemies of nematodes in the field may have constricted potential as biological control agents for application by cultivators. For example Nematophthora gynophila is a general agent of cereal-cyst nematode decline in many soils, but its potential use is too limited to ensure further development as a biological control agent.
Nematophagous fungi, approximately 160 species, are natural enemies of nematodes. Plant-parasitic nematodes such as root-knot and cyst nematodes are global pests in agriculture and horticulture, causing severe yield losses. They comprise three main groups of fungi: (Hertz et al., 2006) , and the egg-and cyst-parasitic fungi that attack these stages with their hyphal tips (Greg et al., 2000) . One important aspect of nematophagous fungi is the possibility of using them for biological control of plant-parasitic nematodes. Owing to the ban of many nematicides due to health and environmental concerns, new alternatives for nematode control are therefore needed. Biological control may be such an alternative. Some important genera of fungi that are known to restrain nematode multiplication by parasitism, predation or antagonism are shown in Table 1 .
Mode of action by three types of nematophagous fungi
The fungi involved in the biological control of nematodes are generally of three types; i.e. predator, into (i) endoparasitic fungi, (ii) predacious fungi, (iii) opportunistic fungi. The specific description for three types of fungi is below.
I. Endoparastic fungi
The knowledge of endozoic nematophagous fungi has been increased remarkably during the last few decades. However, very few of these fungi have been considered crucially as potentially useful agents for biocontrol. The biology of most endoparasitic fungi is not clearly understood, and isolation of the pure culture is a little difficult since the are obligatory in nature.
II. Predacious fungi
The nematode trapping fungi form more rings to fix the nematode, or stuck then on an adhesive substance, or to constrict them using the rings in the presence of nematodes than in their absence. Many attempts have been made to assess their potential as biocontrol agents of plant-parasitic nematodes. It is mainly attributed to the facts that the soil environment can be altered to favor them and that their activity can be enhanced through organic amendments to soil. They create extensive network of hyphae and also trapping devises at intervals along hypha for catching nematodes. These traps catch nematodes either mechanically or by adhesion, later fungi penetrates into the nematode body to feed on the body contents. They are known to construct six types of traps as shown in Table 2. III. Opportunistic fungi Opportunistic fungi can colonize nematode reproductive structures and have the capability to deleteriously affect them. Nematodes belonging to the Heteroderid group and at the sedentary stages of their life-cycle are vulnerable to be attacked by these fungi either within the host roots or when exposed on the root surface or within the soil. The development of these fungi is known to be enhanced in the rhizosphere. Typically these fungi have a better role in biological control of nematodes than the two earlier groups discussed.
Nematicidal substances from fungi
Though no major commercial product based on these natural fungal compounds has been developed yet for wide use, many nematicidal compounds have been found from fungi. There are several compounds from fungi which are substances to have a nematicidal activity. Alkaloids group of compounds included 33 nematicials from fungi. Peptide group of nematicidal compounds includes 26 chemicals and there are 35 fungal compounds in case of terpenoids. Up to now, no major commercial product based on nemato-toxic fungi or their metabolites has been developed yet.
Mass production and formulation of nematophagous fungi Endoparasitic fungi generally have insufficient growth outside the nematode host (Barron, 1977) . Liquid culturing of fungi for mass production of spores and mycelium has often been considered ideal for biological control (Papavizas et al., 1984) . Production of large amounts of these fungi has an advantage as a biocontrol agent because they do not depend on an a nutrious source. Commercial fermentation technology has to be advanced to produce mass inocula (Kenney & Couch, 1981) .
Granular formulation is generally considered to be the most fit for microorganisms that are to be applied to soil. there has been substantial interest in encapsulating biological control agents such as sodium alginate (Fravel et al., 1985) . Kerry (1988) demonstrated that hyphae of V. chlamydosporium grew approximately 1 cm from alginate-bran granules and suggested that a granular formulation may be suitable for this species. Diatomaceous earth granules impregnated with 10% molasses, lignite-stillage granules and alginate-clay pellets have totally proved suitable carriers for biological control agents (Backman & Rodriguez-Kabana, 1975; Jones et al., 1984; Fravel et al., 1985) . Matskievich et al. (1990) suggested biopreparation of Arthrobotrys spp. on composted strawmanure, turf-manure, sawdust manure and other materials. These formulations produced a network of traps in soil.
Conclusions
Although a large number of fungi have been reported to reduce nematode density, only a few of them have demonstrated their efficacy as efficient parasites of nematodes. Even the efficient parasites do not have totally the desired characteristics of a good biological control agent. The nematophagous fungi difficult to culture in mass production have a need to make up for two defective points. More importantly, the impact of the soil environment, host plant and nematode should be tested as these are likely to affect the efficacy of the biological control agent, and could account for the lack of activity of potential agents in specific test conditions.
